Atrial natriuretic peptide and renal cGMP in rats with experimental heart failure.
Rats with chronic aortocaval (AV) fistula, an experimental model of congestive heart failure, display high plasma levels of atrial natriuretic factor (ANF) and a blunted natriuretic response to ANF infusion. We previously reported that rats with AV fistula either develop progressive sodium retention (urinary sodium excretion, UNaV less than 100 microeq/24 h) or compensate (UNaV greater than 1,200 microeq/24 h). To gain further insight into the mechanism of renal hyporesponsiveness to ANF, we evaluated the effect of ANF on renal guanosine 3',5'-cyclic monophosphate (cGMP) production in sham-operated control rats and in the two groups of rats with AV fistula. Infusion of synthetic ANF-(99-126) (at either 10 or 50 micrograms.kg-1.h-1) resulted in a reduced fractional sodium excretion (P less than 0.05) in both compensated rats (0.7 +/- 0.2 and 7.9 +/- 1.6%) and sodium-retaining rats (0.3 +/- 0.1 and 0.5 +/- 0.1%) compared with controls (8.5 +/- 1.2 and 13.7 +/- 2.3% for low and high doses, respectively). Similarly, urinary cGMP excretion corrected by glomerular filtration rate (UcGMPV/GFR) during low-dose ANF infusion was significantly reduced (P less than 0.05) in both groups with AV fistula (compensated: 39 +/- 10 pmol/ml; sodium-retaining: 55 +/- 13 pmol/ml) compared with controls (115 +/- 16 pmol/ml). During high-dose ANF infusion, compensated rats, but not sodium-retaining rats, displayed a significant increase in UcGMPV/GFR. The differences in UcGMPV/GFR are probably not due to variations in urine flow because furosemide infusion to a separate group of rats with AV fistula increased urine flow approximately eightfold but did not increase UcGMPV/GFR.(ABSTRACT TRUNCATED AT 250 WORDS)